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Abstract (Basic): EP 1128430 A2 

NOVELTY - Device comprises: semiconductor layer formed on an 
insulating surface and having source, drain and channel formation 
regions; first insulating film; electrode(s) formed on first insulating 
film and overlapping the channel formation region; source wiring on 
first insulating film; second insulating film covering etectrode(s) and 
source wiring; and gate wiring connected to the electrode(s). 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for: 

(a) a semiconductor device as above and further including a 
connection electrode formed on the second insulating film and connected 
to the source wiring and the semiconductor layer, and a pixel electrode 
formed on the second insulating film and connected to the semiconductor 
layer; 

(b) a semiconductor device comprising a first insulating film 
adjacent to a semiconductor layer that has source, drain and channel 



formation regions; a first insulating film; at least one electrode 
including a gate electrode formed on the first insulating film and 
overlapping the channel formation region; source wiring on first 
insulating film; a second insulating film covering the electrode(s) and 
source wiring; gate wiring connected to the electrode(s) ; and pixel 
electrode electrically connected to the semiconductor layer; 

(c) a semiconductor device comprising a liquid crystal interposed 
between a pair of substrates, one of which has a pixel portion and a 
driver circuit, where the pixel portion comprises the semiconductor 
device described in (a) and the other substrate comprises a 
light-shielding film in which a red color filter and a blue color 
filter are laminated so as to overlap the first semiconductor layer; 

(d) a semiconductor device comprising a liquid crystal interposed 
between a pair of substrates, one of which has a pixel portion and a 
driver circuit, where the pixel portion comprises the semiconductor 
device described in (a) except that the connection electrode is 
omitted; and 

(e) methods of forming the semiconductor device. 

USE - Production of a personal computer, a video camera, a portable 
information terminal, a digital camera, a digital video disk player, 
and an electric game appliance (all claimed). 

ADVANTAGE - A liquid crystal display device having a pixel 
structure of a high pixel aperture ratio is realized without increasing 
the number of masks and the number of manufacturing steps. 

DESCRIPTION OF DRAWING(S) ~ The drawing shows a pixel portion 
according to the invention. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To improve pixel numerical aperture in the display 
device of a reflec tion type or a transparent type, without causing the 
number of masks to be increased or using a black mask. 

SOLUTION: At a part where light shielding is performed between pixels, a 
pixel electrode 167 and a source wiring 137 are partially overlapped and 
arranged, and a TFT is subjected to light shielding, by using a gate wiring 
166 which overlaps with a channel forming region of the TFT. As a result, 
high pixel numerical aperture is realized. 
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(#£b<(13 0-6 0 nm) ©m$T^^f^o t$& 

n^mftm&tmizmfetttz^ibK $T^u<n>-'ja> 

^tiy , j3>y;Kz'7A (S iGe) ^^^i'Ti^ 

5/? ^-r^>^svn 
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CO 0 6 5] U-tf-£ftftffiTe«8*»#R£fP» 
— If— ^YAGl/- If— . Y V0 4 U-1f— 

^5»*U/^}gIHiSS3 0H2tL, I— if-X 

*K* 1 0 0-4 0 0bJ/cd 2 (^SW^^2 0 
0-3 0 OmJ/cBi 2 ) t-T^o Y A G U — If — feffl JO 

v^^t^oi 2 i^is&Srja vyui^xKHSft i 
-lOkHztl, u-if— x*;^— **&3 o o- 
6 0 0mJ/cffl 2 (ft^W*Cfi3 5 0-5 0 0 ml/cm 1 ) Z> 
<L&1^„ tLXm 1 0 0— 1 0 0 0 /zm, M>U£4 0 0 

-7 7^*) £8 0-9 8 %£bT?T5o 
[0 0 6 6] ^tfc^S#JI 1 0 2- 1 0 6 £M 

^y-hfttn o 7&jgj£-r* 0 y-hffitii o ? 

0-1 5 0 nmiLTy'J3> ^ t t 

TCVDfeTTEOS (Tetraethyl Ortbosi Ucate) <h 
0 2 <h£&£L. j£j£EE;b 4 OPa. SfSlfi3 0 0^4 . 
OOtil, mm$i (13. 5 6MHz) ^77^0. 5 
-0. 8I/cio 2 «t$tTM1-5Ct^Tf 5. t JO 

0-5 0 or(O|^Tx-;i/ici;Dy-h*6S0<!:bT^ 

[0 0 6 7] fix, Y-h*£HfcgU o 7±cy-M 

«&««-r-6fc«)<Z>|R 1 ©ill 108^2 CD^m^ 
1.09i: S:»*t5. 43li6«TWU ff§ 1 1 0 

8£TaNT50-l 00 n m<DJP£ fc^/fc U ^ 2 <D 
§f JI^WT 1 0 0 — 3 0 0 nmC5jP^fC^'T^o 
[0 0 6 8] TaNlfi^A^^&TMU. Ta©^ 

J&jfcTS. ^CDfe^6^^^>^X5"> (WF 6 ) £ . 

£SA>*t}, WjK^JSta^«2 0 AiQ cmP^TCnu 

£££0. ^A^^glC«fc-5S^ , fc£fiE9 9. 9 9 9 9 

-■ 
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[0 0 6 9] ^icO^mJKl 0 8 

£TaN. 3f§2CDSmSU 0 9£W<hL£a*. ttfclRS: 

$nt\ ^fn^Ta, w. r i . mo, a k cu^ 
*£fc>i*<z>--0m. sei >*;i^ (Ta) -c 

"mgk*:$Lfc*>*)V (TaN) ^2CD^mm 

£a i ttsa*&t>^ hi ©iti^b^>^^ 

(TaN) -rjg/fcU s^Mi&cutna** 

[0 0 7 0] #cK, l/yXM:J:^7X^l 10-1 1 
6£J£f£U, m&RT*iagl£^T£fcto<2>Sgl 0Xy 
^>^3l$:fT^o **»WTtiICP (Inductively 
Coupled Plasma : ^^l^&g! ^ X7) Xy^>^&£ 
ffltrK T.v^>^m^7.\ZC F 4 £C 1 2^1, l Pa 
(D&jj-CZJ -f )im<Dmmz 5 0 0 Wtf) R F (13. 56MHz) 

. Xf-y) 1 0 OWOR F (13.56MHz) t^j^X 

U *«»lcA<Da5/Vf XXmjBE£31flnt~£>» CF 4 

KfcXy^>^3nS. 

aimi 5-45 0 y-Mft»atjiicR«^a 

T^£te<X.y^>?~?%tz*b{Zte. 10-2 0%^S 

o^^x^^v^^fpl^Jijjn^ii^^^^o wg{:^ 

mtis*) n ymtmrnvfrmu 2 0-5 onioMi^f 
si:i; 0 & 1 ommm tm 2 <^#mis^ z&zm 1 

t^CD^ae 118-124 (fg 1 ©§fl 1 1 8 a- 1 
24at^2^tfll8b-124b) ^m^t 

1 1 7fiy-h*6smT^D, mico^ttosm^ 

118-1 2 4tBbn&^|«tt2 0-5 Onrnfiax 

[0 0 7 2] *H^T(illHl<7>X ! y^>/ff- t |: 
0^ 1 (DMikO&mm 118-124 ^^^Ufe^. ?g 

* - 

[0073] ^it, mio\ z —¥>#&m*ff^i\m 
^fi^-rs^tiTc^^iD-r^- (®2 (B) ) 
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frAtf&^o *f *>H B-X§£1 x 1 
0 ,3 -5X10 14 atoms/cm 2 <h U JdO^mjE^ 6 0-1 

Tl S^trMT^TE^. JHS!»»^ttU> (P) £fcttBt 
m (As) tfllr^^ dCtfliU> (P) &JBfr»$. 

^SJI 118-122 ^nM^#4-T5T»e 

ttmi 2 5-1 2 9««$nso *i©^m««* 

1 2 5— 1 2 9 fcttl X 1 0 20 — 1 X 1 O 2, atooic/co 3 

10 0 7 4) 02 (C) fcj*?\*:5icjB2<Dxy 

X^f >^XCC F 4 t C l 2 t0 2 ^I^lT, IFa 
OflE*T3>f ;US©flWc 5 0 0 W£>RF€*K13.56MH 

J— -J) fctt5 OW0RF (13.56MHz) f^j^At. 

U ^ni; D gV)X y f >^MTM 1 ©ill 

« T a N & ft^tt I y > ^ IT jg 2 ©M©« ' 
6131-137 (^1^111 3 1 a-1 3 7 a £ 
HI 2 <Dm%M 13 1b— 137b) ^Mt^ 0 1 3 0 
«y-h«j&JKT^D. MS2cD^#0>2?imJil 3 1-1 
3 7 -vrnfrtlte^mmtZ *>\Z2 O-S OninigSX^ 

os2 (o tzTFirtzmz <DMVt<z>mmm 1 31-13 

^#;^£££xy^>^£fTo£:^ CF 4 tCl 2 tO 
2<Dg£;tf;*K££x^>^£fToTt><i:V\, 
TO 0 7 6) Wl^TaNltDC F 4 £C 1 2 <D^#;* 

WCl 5 , T a F 5 , T a C 1 5 ttH8*T*5. «£o 

x^/^>^$n^ e ba>u c<oig^xtcigfi^02 

^^JIn]T^^CF4^O2^KjSbTCO^FtC^:0. F 

7 7^©iaE^s v> wet© x ^ > y **-r 

5 e TaNtiF^ii^:bT ; b48^^tXy7 t >^ 
S«<&«ifltt#>&i*. T a Ntiwiclti&bTgHfc 

£ft4-T<A<Z>T* 0 2 $^t§ui:TTaNa)SI^ 
#'>gfc;*ft<5; T a N<D«ifcm±7 y«t*ftE« 

* e> IC T a Ng(DI •yf>^SSMTr 
a. fo'T, Wl,hTaNlt0Xy^>^M}:S$: 
fE£ £ fcfc 0 W1(DX >y ^ > jTOftfe? a Nl 
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10 0 7 7] ^UT. S3 (A) C^fct^l^2<DH 

m££7 0 - 1 2 0 k eVtU 1X10 l3 /cm 2 <Z)K- 
XR-Cff^. m2 (B) *X?Stt*S*H^^$tlfc* 

H-tf>^«, S2 0fftOitil 3 1 b-1 35 b 
1 3 1 a - 1 3 5 a<^T«0««lc s fe^Ftt»7C*3WSSftI 

1 3 1 a-1 3 5 ahm-fX^mSoy^m^O^l 4 3-' 
147L *X<0^*|*««t*3<D^tt*««t<ora 
©S§ 2 <0^*i*»!£ 1 3 8-1 4 2^$r^^-r-6 e nM 

^M^fe^W^Tn^^ I2 0^«rS^Tl x 1 0 

l7 — 1X10 l9 atoms/cio z <DmfetteZ> £o\Zh. 313 
<D^tt«M8«T 1 X 1 0 ,6 - 1 X 1 0 ,8 atoms/cm 3 <Z)}t 

^ [0 0 7 8] l/yXh7X^f(D^ 
fc? > ^42! 31 £ fr T J: l ^ 

[0 0 7 9]^lt, i3 (B) iZTF-fXviZ. p^^ 

^MT F T &jg/fc-r 1 0.4 

®«1 5 1-1 5 6^MtS, ^201111 3 2. 

1 3 5 ttrnfyytmiztt-rz^xz tvxm^* 

30 TFT^«niWi#:I 1 0 3, 1 0 5. 1 0 6 
teUVT, b^ZZ 1 4 8- 1 5 0-?±m$:&misT& 

<* JFt&vsmmi 51-15 6i:tt^nfnRft5i* 
fc-f *>h— yftTjgritb, ^(D^Tnwmmz&^x 

fc^*E«j*££ 2 X 1 0 20 - 2 X 1 0 2, atonis/cin 3 1& 
^20K-tf>^MS^:^^^^»#:^±^ 

[0080] Ki^ToigT^nfn^i^ifri 

^tii 31-13 4#y-h«&£LT«ttrr3o 
i3 7fiv-xg2^, 13 4^ — 

M^.bTCDSI^^m^rB 1 ©It, 13 5 
[0 0 8 1] ColT^ll©W^@^ttT@3 

tittt&&KM&ft&it?%xm*ftvo zo)xm&7 

50 7 -^X7x-W$iV^^7--MTfr9o 
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-i^Tl^tiS^ 1 P pm&T* #£b<ti0. l 
p p mUT<Dg.m&m%<p-e 4 0 0-7 0 0t,. ft^ft 
0 0-5 5 0*C-Cfr-9t)^*r^0> 

5 o oy:7?4mm<Dms8m&ft retch, ni-i 
[0082] z<Dfe&{txmmx<Dmm&iz&vz>±ffi 

[0 0 8 3]'S6fc, 3- 1 0 0 %(^>^^tsnm% 
3 0 0-5 5 2£fffi<Dm&)M$:ft 

U ±fB*2^ffc£fr^£:gL YAG 

[ o 0 8 5 ] ^^t, % i ommmmm i s 7 zmitm 

-fb^Uz3>K^^ 1 0 0-2 0 0 nm(9f^Tkt 
5. 31 1 <DBf3|&ftgS 1 5 7±fc^r»*6lk«|# 

[0 0 8 6] ^UT, §g|fr{51&4 0 6 fcfc^Tfttt*-* 

5 9-16 1, HK>iB*t3>^*h^»«nH 
W >E»1 6 2-1 6 4$»§o 1S«8S4 

0 7fc*fr»TI4. t®^m@l 6 7, hffiSl 6 6 . 
Slf I 1 6 5 $:f (®4) COgitll 6 
SfccfcDV— ^SB«1 3 7 ft, IiTFT4 04tfg 

1 6 7te. H*TFT©SttJBfc«^-r«»fttt***» 

(@ i tpiz&ifzm i <D*m&m i i 2 

[0 0 8 7] ^±^)Sf:lT, nft^TFT4 0 
K pf t^HTFT4 0 2, nft^JHTFT4 
0 3£*rr*»»Elfc4 0 6 t. IiTFT4 0' 4, & 



(10) 1Mfl2 0 0 1-3 1 3 3 97 

18 

MI4 0 5i&tm*«4 0 7 fcH-KtiLtfcJB 
[0 0 8 8] mWlMm* 0 6©nftWMTFT4 0 

llift^M®«16 8. y.-h«B£«j*-rs* 

2cD^m^ 1 3 1 t»^*»3<Z)T*l»««l 4 3 (G 
OLDf^l) 5 y-h«S"<0»««C^Sti^JB2CD^ 
'«M^13 8 (LDDSJ^) ty-Xi«ifclJHl/ 
-f >M*£ £ bT&iST^Ig 1 125^fl 
J0 TV^ ft pft^MTFT4 0 2l:^t^W«I 

■<i69. hms^^-rssg 2 o^nm/i 1 3 2 1 
i^^4©^«Mii5 3, f-hmm<oftm\zB 

*$*r«*4©^»|*«i«i 5 2. y-x««*fciiH 
W>««tbT««'raJB4a>^||*««i 5 1&t 

Itl^, nf^M l TFT4 0 Z\Z\*¥**)V1&1& 
1^170. y-b«S€r^r^m.2CD»«Bl 3 3 

tm&z>m3<D^m%imi£i 4 5 (gold«») . y 

— h«S<0^«KJ^*$n-5*2©^|f*««l 4 0 

20 «t|-rs*l ®^W«««l 2 7 

[0 0 8 9] ll^^C7>li^TFT4 0 4 ICtt?-*:*;^ 

j&tttti 7 i, y-h«g^ns2<![)8tii 3 

4 tmfJi^^3(D^FMfelM^l 4 6 (GOLDM) , 
MKDMiJtM^tl^^ 2 ^M'fe^ 1 4 1 

1 ^M^M 1 2 8 WlT^e 6 
§^t4 0 5tD-^om^t LT^t S¥##JBK: 
«M4CD^F|5t^^a:^i;iiJgT. ^n-?tlpMM4 

tn^ii 3tc^r@^siit-r^ci^^^L^. 

[0 0 9 0] ^ttWTfWraT^x* 
HA- A' H0 4*0^A-A' "C^lKLfc»fffi@IC 

m**B— b* TWffiL/zmmmtzM&isT^z. 
[o o 9 i ] z&&v\z* *ni&Mo)mmm&$:m'Tz> 

z>m\zmi&v. r-bmmi 6 e^^m^fs^m^tr^ 

50 [0 0 5 2] *HlSfl^iS««tS». y^y^V 
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[oo9 3i tm<Dwmife&£'$'z>ci2\z&K)*:£tem 
too9 4] ^js^T^-rx^^sex.^ 7 & 

>7X^ 1 0)f 1 1 3 4. &2<Dmmi 3 5, V — 
XE& 1 3 7 . P^TFT(DV-X«C*£Rtf K 

6 7 : m&mm hs, heis i 6 6 &<sts) t-r 

[0 0 9 5] ^fc. y-htitv-x 
rai5fcv-xE»£jgj*-r5. c^n^tcioTi 

O A £ JB H 3 d £ *t pI flg £ fc: £ . 
[0 0 9 6] K««2]*^««tli. *J6«lTfESl 

[0 0 9 7] *»«lfcflEV^ H4 0>ttJB©7i> 

■J ^XK«±KiEffiHl5 6 7 e>^«3£fx 
3. 

[0 0 9 8] -J5n *fftgj£5 6 9 £/fj*-r*. 
jS5 6 9iCJW7-7^i^5 7 0, S 7 1, 

Ji^rT*fi0)*7 — 5 7 0 <L W&£># ^ - 7 ^ 

W5 7 1 £2:mtoT&i&[sm%:BL*&taiZm&tiT 

[0 0 9 9] ffi^m^l 6 5.»^&to*T*fi<0* 

7-7^^ 5 7 0, f^^7.-7^W5 7 K @r 
fi©*7-7^W 5 7 2tfcI*iftbtTX^-#* 
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£:3g^b£:fcCDT? 1 -3 Di^jP^T^t^. -£*Ui 
1 — 4 Atm$r#^T^C tlC^O 2 — 7 xiBJ, # 

io [oioo] x^— -v-(Dmm\±&M\z&:7£Tn\*&^ 

oizM&immz&mTzt&^o £fc. mmiE&oTF 
t ±\z^<D&m&&t>i£Tx^-v&tt&imwi±\z&m 

5 LTEM IT t> & l^o 

[0101] 3*--/t-n-hJg 5 7 3£JB*Lfc«L » 
(Sjfffi5 7 6^/^-Z>^L, ErS]®l5 7 4£^ 

W [0 10 2] IT, ®*«£Rft®fcjWg«3ftfc7 
^ h U ^7SK^SSt^y-M 5 6 8 
Tg£D^:bi2:£>o v'— JWSS5 6 8 [Z\t7 j ifi&\2 
tlTt^X. C<D7 J ?-£.X^~VlZ£^Ti%--Umm 

&<Dffliz&attm*:&Ais* m±$i (®^-frr) \z£^> 

[0 10 3] [3llft«3]Sllfi.«2Srffi^T»^nfe7^ 
30 f^^h'J^lSSS^gl (15) -<&«j££a7 

[0104)^7 (a) x^T±Msii. mm&* mm 

ESS. FPC (7 l/^yyj^U >fga^« : Flexible 
Printed Circuit) *BrO#»S^fflA*aH ; 2 0 3 . 
^«AA«HFtS-®«S©A*a*T*tt«-rSE»2 0 
4^^^^^nfcT^7^^yvhU^xS«2 0 1 

*7-7><;^^iW^snfc»ifiiSft2 o 2 1 

*<>"-;M* 5 6 8 SrlBIClfcA/TBSD^fe^nTV^. 
40 [0 10 5] y-1>E««B»l2lB2 0 5tV-XEII 

MffiaiiEjgs 2 o. 6 cD±®ic mifam&w \zft&% 
4 ji ? ^ tz it ft fi ^ w ^ (D % ? - 7 ^ ; i/ ^ ^ at m z fz. 

m?ttig:2 0 7j&«jgj£$ftTHS. ^7^. 1*94 0 7 1 

0^i«iSSii:^sn^^7-7^;^ 2 0 8fi^^ 

(R) . (G) . Wfe (F) 

*tt&mm\ztt&LTWi\it>nx^z> 0 nmo^izm 

LTtt. ( R) (Otiy-7 4 . (G) 0^7 

^ — 7^;t/^, (B) <Dt>7 — 7* )U*<D3&*VX 

so mm*&M&*>o)£Tz>. 
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[0 1O6] i8 (A) ttS7 (A) T^^SAASJ 

axijts^r ^r^^h'j^ ^s««i3*$ tu 
-oxmmmimLi s sswicftA/cy-FEatHciB 

TJ&*£n*8B»2 1 1 tSMTTSo 
10 1 0 7] »SA*»flCH^-7 7^^2 

1 2 t E« 2 13 F P C ^S^rtt#S1t«f|g 2 

14-CK0^$nx^5. £ 6 KttttiE 2 1 -5 7»fR4* 10 

[0108] (b) itJtommm&nHs* is 

1 ©f i&tf V-^EHit H ftSEI* 2 1 

it. mmnmtimvmvB&znz&mz o 9 1**& 

SBl©«SR.tfV~XE*t3C«T»*$n^ 

mmmmm&m£Tz>&m&&2>* mmmmtmtmx 

i^n5Ei2 0 9(t TiK2 0 9 a, A 1JR2 0 
9 b, S n!2 0 9 c©3iiiiT^$tlTl^o F 
PCIH-X7^;^2 1 2tMU2 1 3^£>7£/££ 

n. i 3 tii^matiitfjiT^^nsE 

IR 2 0 9 t MU JRWftSoaaPftl 2 1 4 t IZftft 

[0 10 9] i7 (B) M7 (A) -dS-Tftg& 

^>o ^m£*i^2 1 §<Dft'&\tM$kZ 0 9<7)fc!^£9 
fe+S^CDT, »^J2 1 4 4»tC#grrSg£jgM§&t> 

<d t-r& t &m-?z>m8Ltm&Tz> ct& < ##-r* f 

p cKoffiStt^R^^^-rs d t^T€r So 

[0 110] &L±,<D£okZl,Xftm.ZtlZ>T?y L <<7'? 

Ku ^xaa>*tt*^«tta-a«^ai«a>**ffltu 
[oiin mmM4]mffi.MixtfF&i,rc7?T'{~7 

[0112] T?Tj7-?bv?zmmz¥m#mizm 

So V-XS81 3 7 tV-XS«^8i1-§ 

feMia i 6 s t, y- bmm 3 o 6 1 . hh >ms 
tia*«a*tt«-ra»a«a3 o i fe^-rs. (h 
-9 (a) ) z.ft$<Dn&*&m*&n&<o&mBL&zrt so 
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8ifi3 0i^tlt:(Dft^9 (B) Tpfjffi 

icRE-TS-t. Til301a^50-l50nm©f 
fttt**#B©y-7 1 fell H u>f >g« 

***"r***#jBtt3>^* h*i»*n. ^-^t i 

13 0 1 aittfoTA i||3 0 1 b^3 0 0-40 0 

nm©ffSTJ&jE£U I «3 0 1 c*fcttSMb 

(T i N) R& 1 0 0 — 2 0 0 n mCDJP£ -CJgJBfc 

l/T3III<i:no *<&8L I^ifl^ill;^^ 

3 o 3ti. &mmm#m*z&z>m2<Dmmmmmiiiz 

JpjfcSft. F*-M^Sf l:p*TFT4 0 

4©gMlg3 0 1 t«tt*«#£RI*«««tttt«£ 

[0 113] Sa?(C^2<OJBF«g|s6iliiR±lcS^^ 

[0 1 14] «BH*«BtcD#Rtt. Kfc*f >5?»>A (I 
n 2 0 3 ) tS^O^^AStXX^ (I n 2 0 3 — S 
n0 2 ; I TO) tx£&7>Ay*m+.n&m#1ktXi**: 

Xy^>^jaattifc»*<D»«lcJ;0ff'5. IT 
O^X y f y^JSS^H^ L1>tVi<3!)-^ Xyf>^ 

(I n 2 0 3 7-ZnO) Sffl^T'bfiK RflS-f >.3?«> A 

ii3oi btmmnmz o 3 tttftu-rj»46Ej6S:T 

sa^iTtSo Htt£».B4t:Stt (ZnO) feg 

'J A (Ga) £jfe&DL£:gHfc;M4& (Z n 
0:Ga) ^f^^SC^Tt-5o 
[0 115] £fc, @2 5lCli^(D±®^^^-ro 0 2 

[0 1 16] *fz. aaS<0«S*^M<DS^®<DW 
®H£g|9 (C) iC^bfdo 7^f>f^HJ^^Ife 
WfCKtt ^.tlS^^A^iffiT^ 1 ©«SRtfy-^E 

«-tHi;)i^ri6snsfi«3 i it. ©sgmstrat; 
BTjgrio$n*E»3 o 9 t35>e»»ritsnx^s. 

tt. C-ntt«^»<D»j*€:^T--«-C-*0. ESS**— 
tfV—^EiKtHi;flTjPA$tldEtR3 1 

[0117] ±fz. wmmmtmcm~cj&f&2ti2>&& 

3 0 9H Til3 0 9 a, AIg3 0 9 b t T i jR3 
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0 9 c<D3mffi&-cm&.2tlT^Z>o £<Dffi£|3 0 9£ 
[0 118] ££/FPCte^---X:7^;i^3 1 2 £62 

^3 i 3^&»«sn, cose^3 i 3tmmmmtm 

1 4£^cr)tHc$mbT^£^mtt&^ 3 1 6^6^ 

(0 119] e^i^ct^jc, n&mn?i±ELtimo&& 

CD?* bvx^fc^OfEgLfcii^ S £ I;: 1 &<d:7 * > 

[0 12 0] [*K«5]*^K«Ttt. SB2E«£LT 
AgtAi <D«»«|JBSfflV^fc«^H 1 0 fcfxfo & 20 

[0 12 1] **ft«Tli.-3l£ffiU««6 0 9tlX 

Lfi6 o 9&> t£ff« 

&. haa«tH«rlwff«$n*. 6 0 9attAi* 

[0 12 2] *^JS«tt*««17iS4<OUm 
[0 12 3] KlM6]*iI^TH H$60U£fi7 

^ 1 1 zm^xmrnt-z* 

[0 124] mi HC^TT^T-^^hU^XS« 
$10pft^iH!TFT8 5OiS2oOnff^ 
^STFT8 5 1 £#-r*D$?5/£lHiBS8 5 5 ^:12 
^)nft^«TFT8 5 2 A»6*-6*>y U >y@K ' 4(7 
g&8 5 6 ££3rT£g£I&lEl&8 5 7 <h. IiTFT85 
3 i§^18.5 4 SH*fij8 5 8 t&B&Ztl 

mm®&8 5 7©D^y^®K858 5 5CDTF 

^>7 r U >^®^^8 5 6CDTFTttS^69fcH7^D 

[0 12 5] cn60TFTHSS8O llcMLfcT 
ife^8 0 2 ±0)Mf#i¥m&m8 0 3-8 0 6<£^v*;i/ 
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^y-hm@8 0 9~8i 2tt»a*«'r-A-«ttfca 

£fc* V-XE8I8 1 3* ^2 0li (§111) 
8 1 5 ^T-rt-MVttteZo 

[0126] T-~/\-&vt<D&ft&mmisTm&'2nz> 
ldd mm* n?-+* jum f ft ofi® ft ^isi± $ # z> 

[0 127] 81 ©nft^TFT8 5 1 
*^Jg/5fc««8 3 2 (D^HBUfclffll OLDD'|R«8 3 5 . 
^2©LDDI^8 3 4, V-^Sfc|iHK>S*8 
3 3«$tl, ^10LDDM8 3 5 (i^ — 

DDM8 3 5t^2CDLDD«8 3 AtlZ^^nZ 

<£>K/?^litc£0^2<Z>LDDSgii£8 3 4 <Djjfr& < 
oTV^o ^20n^tWiTFTa.5 2t)HM 

^l^LDDi^8 3 9 4 ^20LDDM8 3 8, V 
-Xt^{iKH>M8 3 7jfo&jS^T<r>*. — 
. pft^ITFT 8 5 0fi^>4OH«l/*f >0»3fiT 
£>D. ^ + *;V^««i(t8 2 8C!)^«Jc:pffl^tt»*«jR 
*DStlfc^ttft««8 2 9-8 3 1 ^dS^tlTl^. 
(0 1 2 8] Hlf|g&8 5 8 nf t^MTF 

TT^$tlSiS^TFT(i^-7m^O^^@^t b 

xv^y-hMTM^n, fv^i«s«8 4 

OCOn^lcy-hmSiSi^^^l ©LDDM8 4 
3, ^20LDDlt84 2, V-X^diHH>^ 
«8 4 1AWP,nXM. &£Mgm8S4fcm 
tfc*2H#Jl8 0 7 ty-Wl8 0 8tl^i;iT^ 

£ft3*g&jf thorns 8 1 s^^^snw 

[0 12 9] jmHttJ*|ftmft5'Uri>. 

5 0-5 0 0nD(Dit$^l(Dir«lJigftS8 16t, ^ 



V) 
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[0 1 3 0] ^co^v FJr^/^-XOI/^hvx^ 

CF 4v 0 2 ttTS*«WtfcXyf>m, 

[0 13 lj ^UT/»«tt<D&«R£X/^*j£'*»JG 
X^>yiaoTV-XRtfKl/'f>gB88 18-8 

2 3 ^ v upstm^s 2 7. y-Ma»8 2 6. 

[0 13 2] **k«tii. y-hmmtv-x 

1 - 

[0133] [*jgm]#*««-cwt, mmmi^\ty 
roi3 4] mi ^T^tr^f^yThu^xss 

MU ^lC0p^^^;^MTFT9 5 0 <hfl2(Z)n^* 
i^TFT9 5 1 S«-r^ns;^irigKffl9 5 5^2. 
OnfV^HTFT^ 5 2^f>j^^>+)->^U>^IsIg& 
g&9 5 6 ££r#-r£^ffr(el8§9 5 7 1ITFT95 

3 t^§i9 5 4 £*rr*®*a3 5 8 <LWg/*£n 

T^5, SXi^lsI^ 9 5 7 (Duiisy £ lalS&aB 9 5 5?)TF 

>?®&$i9 5 6©TFT(iS*fi?|l:[j;7tn 
^X< y^»rt"T«. 
[0 1 3 53 fcni&mTTr^TZT'fZf'VhVPTs&fo 
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tt^Sr. Ste9 0 l±J;iTi$R9 0 2 ^S£y'j3> 
R. ^t^'j3>I^^T 5 0-2. 0 OwOmZ \Z 

«Ufc»ll«¥*#Ra>£ 9 0 3-9 0 7 

&«*-rs. ^<D±Ky- h*e^R9 o 8 &m&-rz* 

^UT, n f t ^PilT F T^Mt§I^^*| 9 
0 4, 9 0 5 9 0 7 

Cixi0 ,6 ~lkl 0 19 /cm 3 <7)^TU > (P) iztt 

. [0 13 6] ^lt, W££teTaN£j£#£-r-£#£f 
Ty-htl9 0 9-9 1 2. y-hS2^9 14, ^2 

<nmm (®mm.m) 915, "st* v-xe«9 1 3 
#L*m&m 903-907 y— h m& 909-9 1 2 s. 

tfm2 4>m&9 1 5<DftW<Ofemz 1 X 1 0 ,9 -l X 1 
0 2l /cm 3 QiiST?U > (P) fcft*Sn-6nM*f*4"r 

20 t*MTFT9 5 1 % ^2©n?t^HTFT9 5 
2fc«t. ^Wt^WM9 3L 9 3 4. L 
DDSS9 3 3, 9 3 6. y-^^diFK>I«9 
3 2. 9 3 5«$n^o i*TF'T 9 5 3<7)LDD 
««9 3 9tty-Ml9 1 2 £fHV*Teefr&«K:jg 
^nt>(DTf t^fM^9 3 7(DWH^ 
tU V— X^fcteV^ U<1>mi&9 3 8H 0 *1WSR2 
0nft^^TFTtj^iCbTM$ntV^ e 

[0137] mmmmmznmm 3 tmmiz. m<t>>v 

*0 WW^^l(?)IMgl9 16^ 4t'J<^ 
h\ TiMJJk h\ BCB (s<>V->? 

^R9 1 7 tTMt^o Bf«<D/**--><&U 

h^-^^^-T^o fit, ^mft<2&jgR£X/W 

918-9 2 3i. I$tl9 2 7 t y~hE^9 2 
6, 8^fl9 2 5^t5o 5 KbT® 1 T 

t7 ^ f ^ ^7 h y ^ 7Sfl!)5tfl*»st * ^ at 5 c 

[0.1 3 8] n^y^Iej&gflS! 5-5 4)81 ©nft^ 
STFT9 5 1 fi F l/^ >IU(:^- hf lilJi 5 G O 

LT. UTCD3§££Bfr£\ d<DT F T 0'£it 

50 ^jhT^C^TtSo "Clb.fc^&Siaon^V*^' 



27 

MT F T y 7 7 piDSS^ f> 7 b l^X^lelgSJCigbT 
V*S* V>7V>?®&&9 5 6(D^2CDnf-V 

^;HTFT 9 5 2fiGOLDfi«tLDDfi«$y- 

ftfeTST^P^X-f y^fc*trvc*y U TKJ: 

LfiiStftoTV^. H*TFT9 5 3ttLDDijS 
£*TU T/Pfy-hTiRsSSft, *:7 SB 

«9 2 9," 9 3 0 
[0 1 3 9] d$>«fc3fc* 0 1 2T^TT^r^^h 

oTV*S. 

[0 14 0] *HIMT^ y-htttV-^ 

^A^|P!£m>S££a*^ffi«h&So 
[0141] [XlBM8]^lK«lTttei-l fcttft&S® 

S o 

[0 14 2] ^mmmTit^mnmn. I2©*i*i 
i o o 2±<z>mmm£mm.&£v-c. sg 2 1 

0 0 2t, 1 0 0 5 tT^bTt^. &*5. 

®mmm 1005 ^msaig 1009 tmm^nx^ 

So ^illl 00 5H Sgl (Dmmi 0 0 4R 

tfv-xea&i 0 0 e tmv&fite±izmmzj&&i£ti 
s & ^figa*£&. mmmmi o 1 1. s^mai 
010. hsg^ 1 0 0 7 i;*e»K±«c^«f«c^ 

£££ tlSo 

[0 14 3] **JS«Ttt* ftltfll tttRftio 

T£ 0 . ^fW^iM^ 10 12-1014 tttWT F T 

0 1 4 t&5«ft**£«*fc®*«JS£:TS 
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[0 14 4] £fcv **K«Ttt. y-hSS^V-X 
U S&lcy-MtSa:»l©«S&tf**IB«*giJ<D 

10 bm&tm 1 ©is ton ? b£m&?z>o 
»i<o*stH«pfcv-xiE«, ®m&&*mm?z>. 

&So ®mmmzmuz>*m#miznM2itc&v 

T^S. 

[0 1 4 5] *Hft«tt, *»«107^>R»«I 

So 

20 [0 14 6] fcfc.' **J6«H*tt«171£5<Jt)V^m 

[0147] mmM9]*nmM~c&. ^imit^i 

ttJitTA?^ bV.2 TFT <9¥*l#Ji 

B«tli»«¥7- 1 3 0 6 5 2^STPI^$nf^ 

[o 1 4 8] nmmi ^akut. *5xskh:t 

30 So *a«S/y 3>j^^5 5nmO)iP$T^fi£T 

So -ei/T, MSffe^Tl 0 p pm(D«j«7C^^#tX7fc 

£j£/£TSo j»jaC7C*ICfi^y-^r;i/ (N i) k 
OJ* (Ge) ,ft(Fe), rt^WM (Pd) , XX 
(Sn) . (Pb) . (Co) „ (P 

t) % m (Cu) . & (Au) &£T*S. £©fttt5c 

^»^*ffl3R»ffifc^oX±iajik«7c*©)B^ 1 - 5 no 
40 [0 14 9] *UT, feB-fcOXSTtt, £^4 0 0- 

5 atonfcemcTS. ^LT, 7r- 

tT i ^smn^niT^— ;p&fr 3o u±<Dxmiz£r> 

' T^So 

[0 15 0] C<Z>^J:-5lCUTffttSnfc«ftS**»: 

so So -b*u, eaft-oxeicij^Ts/ynxoeait* 



0 
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flfcjl (lXlO^-lXlO 1 9 atoms/cm 3 fI&) <7>S£4£ 

[0 15 1] CODStfJKfcft^U > (P) lci;£y^ 
iCfT^dt^-C€-5o y?*U >£ffc#£&y> (P) 

tt»5c*£*<D*flrcU> (P) «««l-r67Ktt*« 
U1X10 ,7 -IX10 19 atoms/cm%g(Dj&&7caSt# 

#StU A»fc^&JtJ*t-*££#T£S. 
[0152] #*S6«tt\ 7iM8(^^T 

[oi5 31 mitMi o ]**»«-?«:* *ism tt* 

i&Zmi 6\Z^T« -£*i^*U A-A* H- 
[0 1 5 41 *mfi&&tt±. IPS (In-Plane Swttchin 

wi^nwsp u<5ips*4tts£'tTa»A 

[0 15 5] HI 5ICM»T, 1 lOltt*10«# 

m. 1102. i i o z&mz<D¥mftm. iio4ti 
mi<Dm.m* i io5^2©ti, iio6ttv— * 

S2tv 110 7 hffil*. 110 8. 1 1 0 9 ttn 

i i i o 1 1 1 iiimmict 

[0156] $Ltc. ® i 6ic^-r^-3^mi com^i 1 

0 4. ^2©lgl 10 5. RtfV— Xffi»l 1 0 6 

izmftizm&ztiT^z. t.ft. mmnmi in, s 

Hi 1 110, y- 110 7. Rtf 3^E.>E» 

1 109H v-x&m*m5Mmm»m±\zmmzM 

[0 15 7] *fcv fBl©*«tty-bEat«««fc 



)) 
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[0 15 8] *SljBS«Tli. g^r^^C7)j®^mg 

[0 15 9] ftMifi. J£2CD¥ili#Ji^ ft 

2©¥»fl^£®5|ggdK£, S2 0)fItTf^n 

[0 16 0] tlWlOYX^/^ 

[0161] mas^i i &m ^xm i 5 fr&m i 6 t^-r 

20 [oi62] immm 1 1 i^ssem** ^km i o t 
itSctezmo i psttommffim&m 1 7^u k 
®*ft^£@ i 8 ci^rr* -^n^n. j - j • wtmm* k 

-K' 1 0 

l«B«10^HaH-T*5. 

[0163]® 17 K*>^T, 1 2 0 1 ttfB 1 <D*m& 
m. 1 2 0 2. 1 2 0 3 fiSS 2 1 2 0 4H 

3§1<Z>^. 1 2 0 5^2(011, 1 2 0 6fiV-X 
1 2 0 7Hy-fgg|g. 1 2 0 8, "1 2 0 9113 
<?0 1 2 1 0liSl'OK8fi, 1211IJI* 

m@. 12 12. 121 3^2(DS^m@X^^>o & 

i;*j:5ic:fias$nT(r>s 0 ittgi 2iin 

Sfttt£«-r-53l«BI (l TOI^) £J8^TfctU -7 

^ut. ^2o»^mst®i^msi:^mia^t)'e"Tm 

^ ^mM^r ffi £ L IZ «t o THH U ^^|^I± $ it T 

[0 16 4] ife, ^l 8{^-Tct5i:^i0Sgl 2 
0 4. HI 2 <DfI 1 2 0 5. &rXV~X§B& 1206 

(i, ^10*S#:Jg&^2<D^^S5&g^«aK± 
iCll^flcM^tlT^. £/c. SKO|$R«il 2 1 
* 0. y-hE^l 2 0 7. S:<^zi^E>E^l 2 0 9, ^ 
2<D&ffim&l 2 13. 1 2 1 2fcJU V-Xi2^^I^ 

[0165] ^rc. mi<Dmmtey-h&&tw.i*.&iiz 

so y-MstcxMn. 
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[oi 6 6] £tt* *mmMT?i*. &^MVt<ommmm 
[oi6 7] m2<D^m^mt. m 

[0 16 8] **J6«MU ^^IlcD^X^/t^ 

->^^M-rnt^n^i £H i; lessens ®*«- 

[0 1 6 9] iftfflWTB 1 1 6 Kl^f 

m*%z>. mm fflommitZkMM 2 tmmizztfammz 

[0 17 0] [a«£#Jl 2]#*S0n?WU ^liSWl <htt 
[0171] £*T, l fc8£oT«B8tt»R&^* 

sainiefMRi 300 tmmmmmi s i $a*?»i:js 
•to is^mMi 3 o 2&m&~rz> 0 
[oi7 2] **»htw;, i tmmzkimwk 

R^Rt#tUTT«#««l 5 3-15 6£^fr^S 

^it^iti i 3 o i £T«#*ft**jg«$n3o 

AT. SRtbUKl S 7&fK*{t&LT#S««l-3 0 

i tmmnmi 3 0 2tt^i^M$n$ 0 & ■ 

5 3-15 6ICttS*TFT£H«fc: 

[0 17 3] C<D&o&m&£?Z>CtL-?t$t>lX2>&m 
[0 17 4] ^:*5. *mS«ttHJS«175M9©V>-rn 
[0 17 5] MKfll 3]*SgW^ffibT^J«$n^ 

[0 17 6] ^<D«&«^«gg<hLTHU .If?*** 
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-tftSS)— «&B2 0, B2K Wi2 2 \Zt& 

To 

[0 1 7 7] 020 (A) fcfc/t— V^;P3>tra.-^T 
^0, W2 0 0 K ii&Art£&2 0 0 2. *5*»2 0 
0 3, +-#N : -H2 0 0 4^^ty e aMfi9j£BftXA 
S2 0 0 2, *^S»2 0 0 3\zmmiT2>Z.Z:iAT!g2> B 

[0 178] 020 (B) tetf^jM^T**). 
/0 2 10 1. S^SS 2 10 2. #J*Art» 2103, iff 
X-f 2 104, 1 0 5. S&852 1 0 

6«ft^tf. *KB&Xa;tf2 1 0 2.\Z&mT2>CLi)* 

{oi 79) i20 (C) tt^e/t-f ;i/r?>t!^-^ 

-t:Jl/a>tfn.-^) T&D. #2 2 0 1, #"*7« 
2 2 0 2. 2 0 1^^.7^2 2 04, $ 

^2 2 0 S*£*tr. *%9!l;tS«flC2 2 0 5 fc*fl 

[0180] i20 (D) fi»ffl»*mttffi<D5^x:/ 

20 U-f <D— % (*>%•«) T&D, **2 3 0 1, f§*t>r- 
^2 3 0 2, KffH£A>H 2 3 0 3. *^»2 3 0 
4, %4*X2 3 0 5. *^S«2 3 0 6^£#fr 0 

[01811^20 (E) te:/u^2>£ffilib£:i2Sa 

0 . 2 4 0 1, S^ffi 2 4 0 2. X fcT— TJgff 2 4 0 
3. fBfiktt#2 4 0 4. |&ffsA>f yf2 4 0 S^&% 
tSo COT'U— V-liESK#i: ITDVD <D 
igtial Versatile Disc), CD 

h^ff 5Ct3^7?^S. *R9ifi«E5Kg?2 4 0 2 Icjgffl 

[0182] §20 (F) te^S^l^^T&O. # 
ft2 5 0 h 2 5 0 2. »ggg& 2 5 0 3. 

-fyf2 5 , 04» §#g& (B^LttfrO ^^#tTo *^ 

^^s^S5 2 5 o 2 \zmmir Z> Z. Lfr-V % Z> o 

[0183] i21 (A) H7Q>M^D^xW- 
&tt&B2 6 0 1, X^U->2 6 0 2$^ 

tr. *%^fi^iH-Sg2 6 o l <D-&&m&'?z>fe&m 

40 ^i!2 8 6 8 1CM^T^Ct^7?€r-5o 

[0184] §21 (B) tt'J7S^Dyi>^-T* 
0, **2 7 0 h &#tg^2 702. $7-270 
3. X^U->2 7 0 4*&4tr. *Sg9m&f^M2 
7 0 2<0— «&«*T*M[B«^£«2 8 0 8lCjg»"r 

[0 18 5] «c*5. B.2 1 (C) te, 02 1 (A) RZS 
M2 1 (B) *K43tfS«iJg|fi2 6 0 1, 2 7 0 2© 
»iSW— «£^UfcBT**. ttlt£B2 6 0 1 . 2 7 
0 2te, %|HX^X2 801. $7-2 80 2, 280 
55 4-2 8 0 6, P-iZa-i y>S 7 -2 8 0 3. VUX 
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0 «£l^gS2 8 0.8, <£f8^£2 8 0 
9 , %LKit^Jk 2 8 10 T?i$jG£2 2 8 

#icl®5S:$ft-r. «*tfJg 
SSt^tfeiK 02 1 (C) *lC*H>T3c 

to 1 8 6] B2 1 (D) It H2 1 (C) 

fctt**R3fc**2 8 0 1 0*ff5£<0-^£^bfc®T& 

-2811.M2812, l/>X7H2 8 13 ? 2 
8 14, ff£JEi&IH;2 8 1 5, £|?£U>X2 8 1 6 7? 
«l/«$tl*. fc*5. m2 1 (D) Kii*bfc#K#*aUi 

A^. ttffig§Wirr*:7-f fl*A* I R7^A^<E>3fc 
[0187] fc/£b. S2 1 ^If/nyx^^-C 

[0 18 81 @2 2 (A) ttUMMMgT&O* *#2 9 
0 1 . ^^ti5/j^2 9 0 2. *j£A2j«2 9 0 3. ^ 
g£2 9 0 4. SfEX-f 7f 2 9 0 5, 7>r±2 906 

^£*^t*o *js««s^«2 9 o 4 izmrnVz Z t&~C 
[o i 8 9] 1^2 2 (b) ttm&mm (m^mm) t& 

0 , 3 0 0 1, i&^ffi 3002. 3003 " f2ft8£ 
*3 0 0 4, lffX-f«;^3 0 0 5, 7>jt3 0 0 6 

3002. 3003 fCjgffl-r 

[0 1 9 0] 2 (C) te^*:/WT&0. 
3 10 1. 3d§&3 10 2. ^S&3 1 0 3^£^t*„ 

& tK >^£Lh 30>f >^&±) Ot^ 
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[bi9i] M±(Dmz. *»W©jSffl«eHttS*rj£ 

So **»MO«^«SttSI»« 1 - 1 2©£<D 

[0 19 2] 4]*lS«lTtt. JB10)Jgtt<D 

i <oiyf>^ffli$ i ®©xyf 

ilr*. *kffi^l!^l<DX^^>^^$r2lHlO!)Xty 
[0 19 3] £fc> K«SCDi^fi!ltC^- 

[0194] mmm i icseoT, 12 (a) tm 

20 btt^£#£„ m 1 0)illfi, »?20-100nm 
<hb. M2<DMn&&* JK/Pl 0 0 — 4 0 0 nm£f ft 
fc£J:<, #^6£MTte, l)?3 0nm<DTaN3{i^&^ 
^ 1 Oilitlf 3 7 0 nm<DWfrt>t£Z>m2(Dmm 

m&mm&f&^it. TaNd ##tc»iM£rt«s<r>fc: 

'ft-oxm 1 ©f^20lll 1 4 0 4 a tT&f&T 

30 bTCF 4 <LC 1 2<t0 2 ^^4^I^7^^^^ 
36. 12 4 (A) fcjKbfcttH£»SC£a*T£S. ^ 
lfc«*&Xy^>^fr£*2<D*«|S (W) <0X? 
f>^l/-h, S 1 ^)tf I (TaN) <DXyf>^l/ 

[0 19 6] 
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(0 19 7] *mfflm\Z&\<yTT— 

[0198] tK¥® 2 <Dmnm v>mw 

[0 1 9 9] 02 4 (A) £4dV>T, 1 4 0 1 

*mwm. 1402 mmm:,. 1403^1 wmnm 

[0 2.0 0] 1 4 0 5 a 

fe^ll?, 3l2<Z)X^>^:£#<hU X^>^£fr 

^r, m 1 (D&VKom 1 o*m® 1403a zmfcr 

£o &*5* ^20)X^^>^^frT(DX^^>^CD^. 
ffitll 4 0 2%^X-/5 1 >^^nx^l<D^t^Oj^ 
jgJIl 4 0 2 ai^So JICTfi, ^20X7f>^ 

1 <E>^# 1 ~3<zn>-r*l^— £m*ntf£^„ 

KJBl <DXy^>^31$:2lnlCDX y^>^^frTfT^ 

10 2 0 1] *^-e, & i<DF-\f><ymm*nv» * 
tfL<Dmicomnm 1403 afi:^i<D^^<D^2<D^ 

mm 1 4 0 4 a^X^^tX^t^I 140'l Klgsft) 
"TSo (02 4 (B) ) 02 4 (B) Xte, ^2 

ox^^>^#cr>xy^>^^fTo^^. miwmvt 

^2^tI1 4 0 4 a^)^ X^>^£n*£* 
fScK-Cfc£>£:i60 2 4 (A) tR-^tUTi^l 

[0 2 0 2] StriT, 7^J 1 4 0 5 a £^<Z>££k:l, 
Tt^T. ^2(DX^^>^®^^ff 02 4 (C) 

j&WtLT, cF 4 tc 1 2^£&3Si£#x£ffl^£!f! 

F 4 £C I 2 tO 2 3&^^^g^7^^V^cB2 0X7 

^^icogt>x^^>^^tcJ:oTe6(c^-rsc:^ 

1405b, m2<DBVt<Dmi<Dmmm 1 

4 0 3 b, Jg 2 tf>J£#<D!g 2 <Z)#m/i 1 4 04 b, 
fg 2 OJ£#<D*6tl:^ 1 4 0 2 btfm&ZtlZ. 

[0 2 0 3] m2<0^^cD^2(D^m^ 1 4 0 4 b&, 
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